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^ ^ n^oj ^ A|^(FAS)# <>l-g-SM -^^t!- 

£^(L0F) ^-Hfli- x\!g-o_s. <£e^ ^ ai^^ ^ ^ # 

(FAS)# °]-%-*}<$ <£^ cflo]E^ xtefl^j a] Heflo] 

xr^oj ^sefl<y ^Bl*H #3*Rr £5ll 0 J ^ ^^1^^-; -8-71 si 
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AS) ^l^s] E}S3H ^ =efl«y ^ #*KREFRAMER AND LOSS OF 
FRAME CHECK APPARATUS FOR DIGITAL HIERARCHY SIGNAL} 

5. la^ ITU-I tS^SHI E4 Hefl°J 

£ lb ~ £ lcfe E4 cllolEi(17.408Mbps)^^-El S3l<y ^1 ^lJl(FAS) 
^-fr ^>7l ^tb H^. 

^. 

£ 3a ^ £ 22] ^ ^ oq ^ 

£3bfe£3a5l °J ^ c-fl o] E] ofl tfl*V #^ cfl o] e| # j±o^^. t ]\ o] 

£4r£22] Z.^<$ ^#^-(120), ^71^ ^^-(130), n€r^(140)l-^ 

£5a~5h^£2^ S^1°J ^1^-(150)^ ^cIMbH tfltb 5^31^ t^t-flo] 
£ 6^- t^l 4^ 4^ *ti^ E4 ^}o)B\ £5)10^ ^ S# ^-^Hl ^r*S*Kr 

£ 7£r ^o\] trj-^- =el]<y ^(LOF) 3 A > #*](300)3 
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£ 8£r £ 7$\ LOF ^d<£^-(330H ^ ^M) 
£9r£82l E.$<$ ^ ^ IHJ-f (333H1 tJj\& ^} ^5.. 
£ 10£r £ 7^1 LOF *(M-t-(350H tfl^- ^1 -g^lE. 
£ ll£ £2^ Ejnefl^sj. LOF 3*M)-*H ^(1000) 

£ 12^ r4€- ^1^1 efloiel £]*3H ^ LOF^^> ^ 

^(2000) s\ S.S.. 

S. 13-8: H 125] ^^^-(400)^1 tfl^- -MS. 

£ 14^ £ 12^1 #^(500 H tfltb ^1 -M-S. 

100: s| SeJH 

110: ^^-^ 120: =31^ 

130:^71^^^-^- 140: 
150: ^1^- 

<23> 51^ >{0Jl ^el# 313 ^ A^Bflofl ^ ^ o.^, 
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^(Loss Of Frame; LOF) ^ofl %o]v±. 
<25> ^ ^Tfl^ -i-Al^ afl^cfl, ^-nlTfl, -ff^Tfl, ^^-7^1^ ^^3. 31^ 

^S^ 1 ^ ( ITU-T) 7> fl-^tb ^ -frU^ DS-l-DS-4 7^ ^€ 

ch °1«- rq^l^ 7}]^ 3^1 #^t!--S-7l^ 3*1 ^ ^lfl(SDH)^^^7l -frA> # 
7l^i 3*1^ tH^CPDH)^ W. 

<26> J^x) o.a>^71^ 3*1^ T^l^(PDH)^ DS-l(1.544Mbps), 

DS-1CC3. 152Mbps), DS-2(6.312Mbps), DS-3(44.736Mbps), 
DS-4E(139. 264Mbps), DS-5E(564. 992Mbps) ^f-^-S. ^^3. -fr^-ij o-a}.^71*i 
3*1^ Tjl^^ DS-1E, DS-2E, DS-3E, DS-4E, DS-5E %-°.3, ^£3". 

<27> f 7 H 3*1<§ *l$](SDH)*r ol^-C^-nl^, ^-±1)^ ^1313*1 

^ 7>^*}S^- ^ it=^^(NNI;Network Node Interface) X^°13-. SDH^r ^> 

nlTfl^l- JLB\i& ^71^ ^ SONET; Synchronous Optical NETwork) 

-fr^EH ^-§-^71^ s}3-, 71^- ^-ir^m- ^efloj ^Alofl cf^ ^>o] 7 > &3-. 

<28> SDH ^1^^-^ ^ -fr^^H DS-1, DS2, DS-3, DS-4E, DS-3E, 

DS-2E, DS-1E Tjl^ Ajifi- STM-n^]JLS. nfl^Al ?lfe- 3-^s}- ^. «]-rfl^ 

^3-f^^*^W3. 

<29> o]e^ SDHS °1 -§-*!; #3l:£r SL^^H j7 ( A>-g-^>s.«-Ei 3-^ 

3- .2.331 = 7]^ ^3 ^a] ^ eil^^l^ ^Ml^ &^s\-^ 7j^ Jl#^t *W>*1 
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<30> ole-l^r 3131 ^ Al^aioHA^ ^ 7l# ^ £el| < y( FRAME ) -§r 

<3i> ITU-T €:n.°>°11 tcj-s.ig, PDH ^-2:5. ^ 139.264Mbps^" E4(DS-4E) Sefl^^r 

5. la<*)l w}^ ^-o], E4S3l<y 37]^ 488 >6 bits( = 61>6 bytes) o]t\.. E4 5^|°J 

^ Sefl^Sl Al^^l^- <£ej^ 12W1H2] £Efl°J ^ 1 ^lJKFrame Alignment 
Signal;FAS)^ 1^1 S£] ^JS. *H A]jr( Alarm Indication Signal;AIS)# 

S^^t}. °H,FAS£) tilS^ 'UlllOlOOOOO'olcf. AIS w1h 7 > -l-ol^ ^^l-Bfl 
1- M-i^W. ^ Si wlM C XX , S x , A>-g-tilE Z , ^ ^ ^(Tributary 

information) HlH^^. tM^c}-. 

<32> ^ai^^a^ ^1 4!:£(FAS)» ^^Ji ^I^Htt 

<33> £Q ^r/iLS. A] ^^A]ol] ^-Al^O.^ Ir^^r C-flolE] S^]^ A]Jr^ JjL 

^^^T=2fl^J ^l^* 7>^ ^7> 5U^. 6fl» *<H, i-S-^ Al^^ ^ 3jLO} A ] ^ 3 6,] 

<H1 £{» °>7l A] 71 ^ £-2)] ^ Ol ol 4. 
<34> nj-^, ol^Tfl til^Aj-^O] C-flo]E^7> ^Sl£)^ "o^l^l $1*11 ^31^ -2.^f-# A> 

^ofl 3#S>^ ^Aj-^o] dlolE^ ^eJS>Jl ^^l^<y Al^E^o^ <tf^5|» IHH^lfe ^7} 
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<35> o] oil £ ^ ^"71 <4 ^ £-7)1 ^ ^ o. 7] 7 | o} o_ V# ^ ^ 

<36> ^- *fl 1^"^^ 1*11 313 HEfl<y ^1 ^1Jl(FAS)» °l-§-*H 

# ^r*3^Hr 1*11 313 ^jro] *fl^*Kr 1 

<37> i£^o} ^] 2^-^^- 1*11 313 SEfJ *jt ^1X(FAS)» ^l-§-*>^ ejS^l 

^€ *Ha.*H ^-AiiLEL ^ £-g-*Hl7ll ^eflcy ^(LOF) -M-I- 

51^1^11711^ Ajio] LOF 3^*1 # 741 ^*Kr cfl 5U1". 
<38> m^o} ^ 3^.^^- Tfl^ *z]]<$ ^ ^15l(FAS)# °l-g-*M jjLa^ 

^ S^^eflo]^ tflolE^ *j-tf<^«-# *fl3LSM, ^JiJEL & .g-^HlTfl 

^(LOF) ^-Bfll- <^5fe ^ ^ 1*11 313 ^IJ:^ ^ LOF *J-*1» 

*ll^Rr dl ^i}. 

<39> ^- ^ 4^.^^- Jp*- tgig - o}^ c^ojE-l ZjZ^l cflS}^ zz. ^Eflofl 

^•Tfl^o] t^ig 7}13 ^2-^ neflo] 7^ AlJr(FAS)!- o]^>c^ ^^tb *1^* 7>^1 

S3l°J£ 31o]Ei^ 3#<H^-i- *fl=isH, #X|iU= ^ £_g.7Hl7fl Sefl<y £^(L0F) ^j-Bfl 

lr °^JL, Aj-7l filSEfl^^ m]olE-1» 2]1 ^ ^ ^Efl^. T^^-Tll *ii»*H #3^" ^ 

5Ufe, 1*11 313 ^3 E)^elH ^ LOF ^}*J-*1-I- ^l^Rr cfl^l &1-. 
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<40> #7l<2f afl ^*>7] ^H^H^r, 7%$) *\ 

^1^* ^#*>oL, SiSfl*] 3#&ofl o]^}aj nafloj ^ofl <£| ^ 

<41> >y-7l^ ^ *)1 2^3^ ^*>7l Cf^ t^l§ 7^ 

°lE-i<al ^^-^^-1- ^m^Ji, n *H=i ^I^Hl ^ Hefl<y ^ -#3} SE^ = ^ sflafl 
^-Bfll- 3" a^l^lsl- ^*Kr LOF ^ «1^-|- i^Rr 

^^-S *}^r r^lH 313 H 31^^ (LOF) 3*H}-*1«- *)l^ch 

<42> #7l<4 ^ 3^.^^ ^*>7l 3*M, S ^HHH^r, t^ifl 7^1 

3 413:3 3He^H £eH°J ^ ^lS(FAS)* ol-8-*><^ ^ HH^3 = 

31 °J A] sJ-^-g. 3#<5}jL, Aj-7l n^oj A -|^^ 3^#6fl o]^-^ cflolEl ^Ajoj] <^ 

^E^ ^ 7fl^l^; Aj-7] s)xc3l<y^ tflolE|s.^Ej SE^J ^ 1 4l3l(FAS)» *fl3#S> 

SE^r EBfl-a ^ *M1 Aj-EflS. Z^Zj- zj- ^^Aj-Efl Jr^ LOF 

^ iW^r ?A^r ^-3) ^ 3*1^ 313 ^3 3=L3M ^ LOF 3*>#*1 

» 2)1^3. 

<43> A^Sf ^ X| 4^.^^- ^*>7l ^*>^, ^- S ^ ^Aloflofl^^, 2)^ ^Efl 

55-9 




1019990031816 1999/8/28 

t^JL, #7] E.r%<£ A]*)-^ ^3l<3 ClHEi £^<H| o]*V 

^s^l-y^ HH^iM^ S5fl«g ^1^(FAS)» # 7 i 

<44> °1*HH, £ V}^^ ^}^}Wr ^ ^ ^3:*H ^^*>7lS. <5> 

<45> ^Aloj)^ J^nj -H-^ ^ ^-g-S)^ Ajjr efl^ ^ f^l^H 

E4(DS-4E)^]Sl: ^sl*}^- e)^BlH ^ LOF 3 1- ?A°}^. £ ^*H1tt 

■^^ Hfe ^-A>^>7fl LOF ^a># ^ ^ o. ^rg^cf. 

<46> i£x\ t s. la vfl^l £ ld-I- , ^^°fl ^-§-S)^ E4 ^511^^ «J- 
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<47> £ la*IM, E4 3# sfl^^r ITU-T % V S G.751°fl afsf ^ol, 

12«1 ^ E.$}<$ ^1 ^IJl(FAS) 'lllllOlOOOO'l- A>-g-W. 

<48> o] 127fl^ ^a> sfl^^, A-^Hj £)*ti ^€4. 

139.264Mbps^- E4 ^31^*1 17.408Mbps h>o]e ^ i&flS. #<H-2-^ ^-M^, 5. lb 
oflAisf ^-o] ( 197H ^>M-^ ^fAS ^ 2.^ 87fl£l ^a> nl-(Gl~G8) 

* ^^tb4. ^, ^-f- Gl^r wlMl-12, ^Ll-G2^ tilM2~13, ZLf-G3^r wl^3~i4 ^ 

1- G8^r wlS8~l9S. ^^4. 

<49> ojs. g7fl zl#(G1~G8)^ ^ 12«1S# £ lc^l E4 5.31^ a]^^ s^ofl 

^ff^ I27fl e^o] •lllHOlOOOO'^r £ lc 

<50> £ ld^ ^"^^1 ^-§-3^ elSelM* J§-3±& E4 ^Bfl# i£a^£. £ 

ltiHE^( 8 H]E) E4 t:-fl o] &j 7} Z)^$]r>\^ ^ ^sfl^^ ^ 

fc^l ^a>^o.5. FA, 00, F9, FA,- E)^^> 
<5i> ^Al^ofl ccf^ ^ ir e ^^ ^-7)^1 ^oll ^-^^tt #3- # 

<52> o]^ ; £ 2^*1 £ 5» %^}<*\ S^EiM^ 

<53> £ 2^ ^- ^ofi cc)-^- &)Sefl^£i| ^A] ^^-^ojc]-. 
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<54> £ 2 *\)*\, e)S3M(100)Tr ^^^-(110), *\^% ^#^(120), 3z7l& -S3 

^(130), 71-3:3(140), = £fl«g 3 ^¥-(150)3. A sl^JLCRST)^ 

17M wWm #3J(CLK17M)<H| ^a^t*. A VHDL^^^ ^ ji^- 

i§7fl £^5. ^^cf. 

<55> ^-71 ^^^-(110)^ 17M#^(CLK17M)^1 n}e}- u>o]e( 8 w1 e) 

E4 <9^ cflolBl(l_DATA[7:0])» a]s^X|^ 97^ t^lS. c-Hol (B9)# #^§> 
°} ^-71 S3l<y ^1^(150)5. ^l^tb^-. 

<56> ^>7l ^JfCllO)^, <#7) £e)|°J ^1 ^ls(12ylM: '11111010000') sfl^-g: 

^A>s>7l 97fl ^1 dlolBl(B9) ^A>^>J17.1- 197fl «l 3= (BIT1 9 )1" 

^i^S. ^-7l Al^^ ^#^-(120)^. ^l^^cf. 

<57> ^-71 ^ell^ Al^^ 3#^-(120)^r, £ lb ^ lc°lH<2}- ^oi, ^1-71 og^«. (110)s «. 

3 *)1^ 19711 «1e(bit 19)« ^icflS 12w1e^ zl#s}-^-<*| 5.31°} 
(G1-G8)* <g^*M SBll^ ^1 aijt sfl€^r ^#*>J1, n ^ell^ ^# & 

(DETEC[7:0])€- #7l ^7l^ «-(i30)S 

<58> ^-71 ^7l& ^^^-(130)^ ^7) sell<a Al^^ &(DETEC[7:0]H1 £)^H 

^efloj cflolEi ^A]ofl Sfl 3-€r ^-^-1- ^^H}7l ^tt Aj- 7 ) (140)^1 S7l ^ 

(INIT[2:0])^- -S3*|-aL, ^71 ^^(140)1- ^^7171 ^Itl- 4L$L 
(CNT_ENA)» l^tH}. 
<59> #71 ^e-1(140)^ ^>7l 7>^-Bl ojoflol^- ^IJl ( CNT_EN A ) <Hl ttj-ef ^ 

7l&(INIT[2:0]) J M ^^-ir^l^H ^ &(CNT[2:0] )-g- Sell «9 ^ 1^- 
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(150)3. ^tb^. 

<60> ^^(150)^ ^7) ^efl°J ^#^-(120)^ Sefl^ 

&(DETEC[7:0]) ^ #7l ^B](140)^ 7>£i= &(CNT[2:0]H1 ^1 
(110)3.-^ afl^ 97fl2] w>o]e ^o]eKB9)1- ^-3^ £^ ^o]e) 

(O_REFR_DATA[7:0])l- #^tb^. 
<6i> o]*> f £ 2^ ^ ^-g-g- £ 3a vfl*l £ 5« ^ 

<62> £ 3a ^ £ 2^ ^^(110)^ 51 3b^r £ 3a£) ^c-IHe-HI tfi 

<63> £ 3a« ^S^, <y§mil0)^r 97flsl yj-oje cflole]^. ^ #^T5-}7l ^tt 

B9 Als^^-diDfsf, xr^oj Al^-i- ^a>^71 ifl^- se)| 0 J 413: 3*} sflli* nflagA] 
71^ ^(112,113,114)o.S. ^€4. ^H, #7] ^^f^Sr B8 ^1 = ^(112)^, 
BIT19 nf-^^-dlS) ^ BIT19 ^-¥-(114)3. 

<64> ^V7l B9 ^lS.'tWllDfe- 17Mbps E4 ^ oflo]El (I_DATA[7:0])# 

3. ^^o}, 3H1H 8^V^# A>-g-^ ^ z\]o}B\m X\s.^ a[7:0], 

b[7:0], c[7:0], d[7:0], e[7:0], f[7:0], g[7:0], h[7:0], i[7:0] ^1^3. 97fl^ w>ojj= 3] 
°1^(B9)» ^13. #^3M=k 

<65> ^-71 B8 ^^(112)^ 17Mbps E4 ^1 3He1 (I_DATA[7:0])» «Wm ^ 

3 3«1M 77>^;Eil- A>-g-aH ^ #3*! ^o]Eil- X\*r% Al7l^ O. 

3. a[7:0], b[7:0], c[7:0], d[7:0], e[7:0], f[7:0], g[7=0], h[7:0]^ 87fl o} 
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<66> Afr 7 ) BIT 19 ^-1-^-^(113)^ ^-71 B8 ^ = ^(112)31 #3* fl-^H rc}-e(- 

19«1^ nfl^gA]^ 37fl ZLf-(Dl~D5, D6-D10, D11~D15)^.S #^ 

<67> #7] BIT 19 #^(114)^ ^^IJUSELHl nj-ej. #7l BIT19 zz. 1-^(113)^ 3 

*H1JL -S^o} ^7H, ^-71 ^^^l^(SEL)^ 17M#^* 

3^b]s.^e-1 

<68> ^-7] 39*1^^(111)^ gwl-ojE cflolEi(B9)^ rf-g- #7l 

3^(150)3. ^HM^. B9*l =^(111)3 8^^ &°1 'OOO'-^-Bl •iii , ^> 

*1 'a[7:0]'^Bl 'h[7:0]'^l ^tfls ^1 8^e^ ^o] 'in'o] 

-H ?flemo] '*>ol'7> nfl 9^*11 a>o]E *i[7:0]'^> t^. 5. 3b ^IH^ ^ 

°1, n fl ^7l^>Cf Wfo] E ^^5. AjCT^ E)Tg>| ^x}^ O.S. 97fl W>o]E7-|- tgig #^=lth ZL 
Bjjl, 9»}*}| W>olE 'i[7:0]'^r cf-g- ^71^ h>o]e StS.-^ 

<69> ol^ ( ^-71 ^ ^11 n-g- ^^^(112,113,114)^1^, ^-71 B8 

^(112)^ ^3^1 HM^I* Als^A]^ 8«WM cfl^EK , a[7:0]'^ 

'h[7:0])(64tilS)» *§t 
<70> ^-71 BIT19 ^l-^UlSHH^r ^-7] B8 12HH 8wWS dH 

^» ^^aV^tfls. 19tilM^! zlI-^^H *UzLf-(Dl~D5), *fl2zz.-|-(D6~D10), ^)3 

nl-(Dll~D15)(# 57«lM)o..§. AA ^^^l^m-. 
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<7i> <#7] BIT19 ^^(114)^*1^ ^^(SELWI 4^ ^H,2,3ZLl-* *>3fltfl3. ^ 

19«1M# £8)1^ ^#^-(120, £ 2#203. 

<72> -e-o^ #7] BIT19 zil-^^-d 13)^1 ^llnf-(Dl~D5) ^^^^^ S>7l a 1 

4 ^ZL, ^12,3^1- nflag fl-^JE ^^^>7fl ^-g-^t)-. 
<73> [£. 1] 





cy^ > ^111^* 

(19«1M) 


f7| 


O,^ > 7^1 ZL* 

(19«1S) 


1 


a[7:3] >D1[4:0] 


2 


b[7:3] >D1[4:0] 


a[2:0] >D2[2:0] 


b[2:0] >D2[2:0] 


b[7:3] >D3[4:0] 


c[7:3] >D3[4:0] 


b[2:0] >D4[2:0] 


c[2:0] >D4[2:0] 


c[7:5] >D5[2:0] 


d[7:5] >D5[2:0] 



<74> j$7] 3. l°lHsq- &o] a|)lzi-f-(Dl~D5): Dl[4:0], D2[2:0], D3[4:0], D4[2:0], 

D5[2:0] AS. ^oj^ trfl, 
<75> i ) ^j. ^ 7 ]<*IM Dl[4:0]£r "g^a[7:3]S.^, D2[2:0]^r ^ 3a[2:0] JL-^b], 

D3[4:0]^r < a^b[7:3]S.^-El f D4[2:0]^- S3 ^b[2:0]S^-B] , D5[2:0]fe ^^c[7:5]S^ 

<76> ii) cH- ^7HH Dl[4:0]^r ^^b[7:3]S-^-Bi D2[2:0]£r ^^[2:0]^.-^, 

D3[4:0]£: 3c[7:3]3.-^Ei , D4[2:0]^ <9 3c[2:0]S.JM1, D5[2:0]^ <9 3d[7:5]3.^ 

°1^7fl 3} #*Ka[7:0]H #\f w>S.^ #*fl #3(b[7:0])°l Dl[4:0] 

4] ^-g- t^^lS ^*§*}7)} ^cf. 2^, *V ^7} °m 64*1*=^ 57«1 

M# ^A>*|-7fl sjui 64«1M^ M-^^l 3*>£)*1 ^ 77111- «)^^ ^ ^7HH u> 



<77> 
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<78> c^l je. 21- t^sf^] , Sefl<y a]^ ^#^-(120)^ #7l <y 3^(110)2] 

^z-l- 19*13= (Dl [4:0], D2[2:0], D3[4:0], D4[2:0], D5[2:0])» 

SEfJ ^ls(FAS)( , 111110100000')# 
<79> o] nfl, Aj-7i S5 fl<y ^#^-(120)fe, S. la ifl*l £ lc <HH ^^t!: «>^- 

^a} ZLf- 19ulJ=(BIT19)* £^tfl3. 12*1^ %o]x\ 87fl<2] SEfl^J ^1 ^a} sfl^ 

(Gl~G8)-ir ^Ir^i FAS7> nfl^l a]^ s^-i- 0.3. ^*RH 

<80> a e fl<y Al^o] 3#S]7l ^i^l^ <y ^Sl^r 8«1 M (G1~G8£| wlM)7> 

<82> oie]^ FAS='ll 11 10100000' 3^ ^#0] f^s.^ w>^_ o] aI^e] S3]<y • 

cfloiei7> Ala)-S|7l n^Jl, FAS(12bits) ^-g-oj 13*1*1) u]M^ o] £efj cflo] 

Ei7> o>^*]-I- ^-Sfl^ AIS (Alarm Indication Signal) °]7] nfl^ofl v\ ^ 

^>t^(ITU-T G753,751,754 
<83> aj-7] n^oj ^#^-(120)^ 87fl^| Hefl<3 ^ afl^(Gl~G8, £ lh% 

^sfloj Tgig Ai^( FA S= , 111110100000 , )# ^ ^ 

3# <d^^(DETEC[7:0])^- #^^tf. 
<84> ol a]^ 3#&(DETEC[7:0])^r, £ 4^ ^M-g-ofl Jg^sM 01- *\ f FAS 

7> $ <£*11 tile«Ei a^j^ ^Al^^uf. ^, 0} ^#^(DETEC[7:0])^r = 3l<3 a] 
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*W*fl ^ ^71 ^71^ -S3-¥-U30)s+ ^"71 ^efl<y ^^-(150)^ ^ 

<85> # 7 ] ^7l& 4i^(130)^r #71 Sefloj a]*)-^ ^#^-(120)^ 

(DETEC[7:0]), ^ ^l^* «g^o> =L a)^°-3,^£\ 3 = ^3 -8- 

51*1-7) fl^r Afls.^- ^BK7>^E^140)^ 2:7ia(INIT[2:0])-g- ^afl^tf. elSefl 

<86> J£th ^"71 ^7]^ ^^^(130)^ ^-71 7>^-E^( 140)1- ^^l^l ^Hl- 

-t!Jl(CNT_ENA)# ^-71 = 3fl°J a] 3-3 3#&(DETEC[7:0] H <4€-2:7l£: 

(INIT[2:0]) ^ ^B](140)^ £ 4^1 Eflol^-oH u^vfl^t].. 

<8?> o]^, £ 41- %i-^>^, i3L3l<y 3#-*f(120), ^7l^r ^^^-(130) ^ 

(140)^1 -M^^. 
<88> neflcy Al 2j.^ ^#^( 120)^*1 87fl^1 Sefl<y ^ 3fl€(Gl~G8)-9.^ 

FAS^l Al*Hi-g: a]#^ &(DETEC[7:0])# ^7]& -i3Wl30)S. 

^*\JL, o) ^7l^ ^^^-(130)^1^^ ?>^^-(140)S. 7>£e1 ^7l^(INIT[2:0])* 

140)^1^^ Sefl<y 3#&(DETEC[7:0]H 4^ e]Sefl 

<89> Q ^A>2fl^Gl^lAi FAS7> ^(^, HS*4| w]E 7 ]-S5fl<y Al#^) : 

<90> FAS^#='HIGH\ DETEC[7:0] = '10000000', INIT[2:0] ='000', 

CNT_ENA=*HIGH , .2.S. 51, ^^(140)^ 000, 001, 010, 011, 100, 101, 110, 

in, ooo, ooi, ...s. n^n^] n^^. 
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<9i> (2) %AMQG2*\)*\ FAS7> 3#£ ^(#, «-<H-£-^ 2 »l*fl «1^7t- a] ^3): 

<92> FAS3#='HIGH', DETEC[7:0] ='01000000', INIT[2:0] ='001 , > 

CNT_ENA='HIGH'°-5. 51, 7>&EKl40)fe 001, 010, Oil, 100, 101, 110, 111, 

000, 001, 010,.. 

<93> © 3*HmG3<*lH FAS7> -Ir^i^r 3^*11 *1M7> ^efl<y a]*^): 

<94> FAS^#='HIGH', DETEC[7:0] ='00100000', INIT[2:0] ='010', 

CNT_ENA='HIGH'^-S. 7}-g-Ei (I40)^r 010, Oil, 100, 101, 110, 111, 000, 

001, 010, Oil,.. .5. Tfl^siH 

<95> ® ^A>3fl^G4^lAi FAS7> ^^-(^, #<>|-2-Tr 4«l^fl *1S7> ^efl^ a]*}-^): 

<96> FAS3#='HIGH', DETEC[7:0] ='00010000', INIT[2:0] = '01 1', 

CNT_ENA=*HIGH'°_5. *\}^S\5l, 7>^E^(140)^ Oil, 100, 101, 110, 111, 000, 001, 

010, Oil, 100... .5. Tfl^lH 9}^^. 

<97> © ^A>3fl^G5^lAl FAS7> ^(^, *<H.£.^- 5^^fl y]M7]-S^]<a a]^): 

<98> FAS 3 #= 'HIGH', DETEC[7:0]='00001000', INIT[2:0] ='100', 

CNT_ENA='HIGH'-5.=. ^^(140)^ 100, 101, 110, 111, 000, 001, 010, 

011, 100, 101....S 7l]#3flAi ^fj^. 

<99> © 3*>*fl€G601H FAS7> 3#£ ^-H*r, 1-^^ 6^*11 «lM7> H 3l<y A]3)-^): 

<100> FAS3#='HIGH\ DETEC[7:0] ='00000100', INIT[2:0] ='101', 

CNT_ENA='HIGH'°.5. ZL, ^^(140)^ 101, 110, 111, 000, 001, 010, Oil, 

100, 101, 110... .3. 7}^^. 
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<ioi> ® ^A}-sfl^lG7^1>H FAS7> ^-f #<H£_^ 7*}*|) h]e 7 > Sefl^ a]*}-^): 

<102> FAS^#='HIGH', DETEC[7:0] = '00000010', INIT[2:0] ='1 10', 

CNT.ENA^'HIGH'^.S. *\}^s\JL, 7]~g:Ei (140)^ 110, 111, 000, 001, 010, Oil, 100, 

101, 110, Tfl^SJM jy&^&tt. 

<103> ® ^HmG8°lH FAS7> ^-f 8^1^ «1S7> SEl]<y a]3|-^): 

<i04> FAS3# = 'HIGH', DETEC[7:0] = '00000001', INIT[2:0]='lll', 

CNT_JBNA= , HIGH , °.3. ^s)Jl, 7}£eK140)^ 111, 000, 001, 010, Oil, 100, 101, 

110, 111, 000,.. .3. n-Zr^W. 
<ios> ^-71 3-7}$; ^^^-(130)^1^^, Sefl^ Al^ofl ^ ^7] &(INIT[2:0] )°1 

^^^^ -S^HK 91^}°}^ ^JJKCNT.ENA)^ feel'^H'S. ^3^1^ zl 9\ ^ 

-M^- CNT_ENA^ #fetj-. 

<106> <*\7}*\, Aj-71 7]-^-E-l(140)^ 87fl^ 3A> Bfl^^- ^-£-£}7] ^ 8^ <>1 ## 7>^*> 

^ 7>-^°l 7}^ ^ ^r^. Aj-71 7l~g-E-Kl40)Tr '0'-^ '7'^1# 7>^-^*>ir 3 

«1H 7>^EiS ^Sj&JL, Aj-71 7>^Bl £Ho-|-g- A] Jr ( C NT_ENAH ^ <#7] <H^Q 2. . 
7lSjt(INIT[2:0])^ 7>^^# ^3}-^. ^ 7bS:J= &(CNT[2:0] )£: 27lt 
UNIT [ 2:0] ^E-i iir(7)^l tfA] 'OOO'CO^Ei l^ 1 ^7}*}^*} «V 

-^3^-5. 7b£-*3«H £<H*lt}. ^71 #(CNT[2:0])£: #7l S.^ ^1^- 

(150)3. *0^3<H, Hefl^^l £ 7fl3 w1e 7 > til^Aj-^o] cflolE-lol^l- ^ 

SHrtfl A>-g-^t}-. 

<io?> ol^fl, Aj- 7 i ngfloj ^1-^.(150)^ #71 ^efl°J a]*^ 3 #^(120)3 3# a] jr & 
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(DETECH ^*fl 97fl^| ^l^^t-flolEKBQ)^^ Sefl^o] a1^}^ ^o>xflji F 
^ #7] n^EKl40)^ 7>£J= 3KCNT[2:0]W nJ-eH #7l ^^^-(110)3.^ °ge|5) 
^ tg^ tflolBl(B9: a,b,c,d,e,f,g,h,i)» al^tf^Sl #3. 

<108> oj^i a! _o ^^^-(150)^1^1^ wl^lr-i: afl 7} *1 ?1 51 

3*1 = e||<g aI^-^^-e! e)Ssl]<y^ t^M^ 0_REFR_D AT A [ 7 : 0 ] ) t^W. 

<i09> tb^, #71 = Bfl<g 3i^Jf (150)^ ^"71 =efl<y 3#iKDETEC[7:0] )°] ' 

10000000*. '01000000', '00100000', '00010000', '00001000', '00000100', ' 
00000010', 'OOOOOOOl'ol^ ^-f o\] t ^ iH]o1eKO_REFR_DATA[7:0])^ ' 

00000000'^- 

<no> o]^ t ^ls^:(DETEC[7:0])^l 87}xl ^^-o\) tfltt #7l sefl^ ^l^f 

(150)^ #^ c-flojE^ ^Bfl# £ 5a~5h» ^^t!:Cf. 
<in> £ 5a^l^i, DETEC[7:0] ='10000000', INIT[2:0] ='000'9l <a^tiflo]B| 

a[7:0], b[7:0], c[7:0], d[7:0], e[7:0], f[7:0], g[7:0], h[7:0], i[7:0] «Hm #3} 

°il ^ a[7:0]-*f£l 0_REFR_DATA[7:0]<H1 ^^sl^ #3^. 

<112> £ 5b<^H, DETEC[7:0] ='01000000', INIT[2:0] = , 001*^1 ^-f : <^HH^ ^ 

wilt tH^-H, t}v}9] y>o]M^ ^^a]^ yfoiE ^ofl iq-ej. 

O_REFR_DATA[7:0]» #^i=K 
<ii3> £ 5c<*)H, DETEC[7:0] ='00100000', INIT[2:0] ='010'^1 ^-f: <9 ^ fill o] b) <s] ^ 
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O_REFR_DATA[7:0]l- #3tH=K 
<H4> £ 5cH*l £ 5h*IHH ^-7lsq- ^7}^}^, DETECT INIT&W1 4^ ^-7)A ^1 & 

^ ^3-0. ^-i- tilM^-Ei yj-oje t^Ml^t}-. 

<H5> a £ SdoflA^ DETEC[7:0]='00010000\ INIT[2:0] ='01 ^-f^l^ ^^HEi 

si /-II alEf tH^c}. £ 5e*IH, DETEC[7:0] ='00001000', INIT[2=0] ='100'^1 ^-^l^r 
vil allf a^^cf. £ DETEC[7:0] ='00000100', INIT[2:0] ='101'*1 ^-f<^ 

w^t}. £ 5g°lH, DETEC[7:0] ='00000010', INIT[2:0]= 'llO'Sl ^-f 
tfl^^. £ 5h4M, DETEC[7:0] ='00000001', INIT[3:0]= 'lll'Sl ^-^]tt 

<116> oj^Tfl, £ 5b S. 5h ^3}- ^-ol *fl^ HjE ttle)^ X\ + 

<117> tfAl £ 3b^l eflafl Bflol^s s-o]-7].^ f S5ll<y ^ ^ls(FAS='111110100000')7> 

e[3:0]sf f[7:0]^H #*flth8r 3#^r ^ SZ^j-. zie^, DETEC[7:0] ='00001000'°1 s)ji f 
INIT[2:0] ='100^1 CNT[2:0]£: si**} ?J f^^El ^*>3°-5., '100, 
101, 110, 111, 000, 001, 010, 011, 100, 101,...'* SH^tj-. 

<iis> £ 5e*lH^- ^-oi ^-g- til ^1^1^1-ji, zl cf^- w]e 8 wlm^S. 

B>o]E ^6J| nj-ej. #^*>7fl ^-71 7> ^ 3 #3 Si c-flolEil; # 
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<119> ^o] t ^3 o.s ^7l7> 139.264Mbps 34. ltijE^. mfl uj.^^ 

<i20> ^ ^ ^*3*Kr £ sl^eflH (100)^1 ^*>£, *]^-ir ^> 

<121> -g-^sl w]-^^ ^Al^ofl c£o^,^ 7 fl£) (100)1- ^l^-SS «fl^l 

*H ^-2.3. ^7fl£] *fl^ STM-n ^ ^IJL-I- ^a] oil ^ ^ ^ ^ &th 

<122> oflsfltfl, 4 *fllg E4 ^, STM-l^-(155.520Mbps)^lJM- ^B^}^ 4^ 

STM-4C 622Mbps), STM- 16(2.5Gbps), ^ STM-64(10Gbps)^ ^s] ^lE^j- 

<123> i 6* ^-S^, ^(600)^ 4*1)^ E4 ^ H dH^i s]£efl<y|- -^Al^ ^*H^ 4 

7fl^ 3 = ^(610), e| = ^D^(611), 3H3H(612), 3 = i*IH (613M- ^^ltlrcf. 

<124> zj- ^31^(610,611,612,613)^ S. 2°\ 33.(100)5+ ^-g- ^ 

^ 3-g-g- =r*S ^, zMfl^ ^^t-llolEKLCHLDATAC 7:0])1- ^^^o> a] 

^•^-ir ^#*>^ 3. ^^0.5.-^ #1^-8: HH^l- ^a)^ 

^o]eKO_CHLDATA[7:0])1- *H^tJ-. 

<125> -i-^o} ^.s. ^Alofls.A^ ^^e)]<y^ cflo]E^» 7fl^3 o_g_ «H a e floj ^ 
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^ ^^-S. = ^(LOF) ^ oicf. 

<126> E.Z]}<$ ^ ^A} ^1^, ^#30} e) = Efl<a^ Cflo]B]7> ^^5)^ ^^^} 

^ Al^Eflol] ^Aj-^o} ^^-ul^^-^ol i3flo]Ei7> *}-^o_S. ^V-g-^V 

W^-^r its. (main process board H flf^^, aI^^*^ *><^-=- ^zj-^o] 

<127> £ 7^. ^ ^ofl nf^. n^oj ^^(LOF) 3 a} #*1(300)^ ^a] ^-4=- E o]t}. 

<128> s. 7^1 Ai, LOF ^a>^1(300)^ FAS^#^(310), LOFAj<>i^(330), LOF^M^ 

(350) ^ LOF€^^-(370)S ^ tM^^ 3 ^JL(RST)2r 17M#^ 

(CLK17MH1 2\n A nM^fe VHDL^Sr ^ M *>S.*0<H 

<129> ^-71 FAS ^#^-(310)^ s]Sel]^^ dl°lBKREFR_DATA[7:0] <a S.*if| 

<y a]^- ^ 3*H>*1 <a^s)^- ^ »HS7> •11111010 , ?1^1^- 2:A>s><^ LOF *fl*fl 

1-(RECV_ENA) LOF ^ 91 *\] °ll:(LOF_ENA)^- 
<i30> # 7 ] lof Ai^«-(330)^ e]^efl^^ tflol £| (REFR_DATA[7:0] )7> 7fl^*flAi ^ 

isll^ <>l#(°fl§ 4Hefl^ ojAj-) ^3]<y ^ •Hlll010 , o] <y^£|*l 

^ *1» S45}^ LOF Aj<>}Ajj^ D ECL_LOF)-I- #^*Vc}. 
<i3i> Aj-7) LOF SflaflJf (350)^- Aj-7l FAS^#^(310)2f ^>7l LOF^d £!-¥•( 330)^ 

•a^^oK LOFAiol^Bfl^Ai *<H-£tt cflo]El7> Tfl^SlH ^^HSfl^ol-S-C^l- S<H, 3 = 2fl 
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sell<y ^i^HH 'lllllOlO'^o] o^sq^ll- 2:A>^>c^ lof sfl^l^lJl 

(RECV_LOF)» #^tt4. 
<132> LOF^^^-(370)^ <$7] LOF^l<d^-(330)^- <$7] LOF*IN^-(350)sl 

<^«H- s^f^o] lof ^^!Jl(LOF_STATE)-I- #^4. 
<133> 8^ £ 7^ LOF ^^^-(330)^1 tfl^ ^1 al, £9r£85] ^efl<y 

^ ^^^-(333)^1 tfl^ ^Hl 
<134> £ g^H, LOF^i^-¥-(330)^ *\ w. = eH^?l-^(331), ^sfl^ ^1^- ^ 

(333), ^l^^OSS) ^ *fll#§W336)3. ^^4. £ 9<M, J3Lefl<y ^ 

^ ^-^^(333)^ SJ^J (333-1)^ ANDt]1o1e(333_2)s ^^4. 

<i35> ^-71 *] y.^efl <y 7}£Ei (331 )^ 17M#^ (CLK17M)^1 n^-el- «.= ^o](^ ) c+ 

^ ^31^ column ^°1) 6iy|-o] e^. 7 >o.e^ zl ^ji}.(CNT61 )# #^tb4. 
<136> a} 7 ] ngfloj ^ ^^-(333)^, £ 9^1 S.*\& w}^ ^o) > #7] £efl«j 7j-^E^ 

(333-l)7>^-7l (331)^1 CNT61[5:0]* S3 ^ 67fl^| ^jajEefl^K 

^r, ^ 67fl S--^-(row))* ?>^-M*H ^4(CNT6)# 

<137> zlsIji AND7fl^E(333_2)^ CNT61^- CNT6^1 «1 Mflr-a- fe^ 2^*}^ nfl £ S | 

<yp>t} E5|]oj A13)- ^ FRM_ST ART ) # #7) LOF 3 (300)3 # 

7} FAS3 #^(310)5. afl^tf. 
<138> oj^Tfl «M. #7] FAS^#^-(310)^ Sefl^Al^^iAi^( F RM_START)7> '<s} 

<139> ^7} *fl 1^^(335)^ el = 2fl«g^ HHEi(REFR_DATA[7:0])2}- #7l LOF*M 
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-¥-(350)^1 7>£M. &C2CNT4) ^ LOF ^1^1:§:(RECV_L0F) ( <#7] FAS3 #^(310)^1 
LOF ^l^ol-irCLOFJENA). ^7} ^^^^^^(331)^ 7}^^ &(CNT61 [5:0] ), ^ 
^■71 ^ ^^-(333)^ &(CNT6[2:0])* <y^o}- ; 5}i£5fl<y£ t\] 

o]b\2] ^ 3l*HH '11111010^1 <3^f3 4«1 <>]<# ttM9*>fe- *1# 

e*}<^ zl ^2j-^(CNT4[l:0])* #7l LOF «fl>H-¥-(350)S. #^ 

<uo> ^-71 ^]l#^^-(336)fe^7l afll^^C 335)^1 7bSr^&(CNT4[l:0])<*H ty&c 

LOF ^ls(DECL_LOF)l- #7l LOF ^3W370, £ 7#S)3. t^W. 

<141> o] nfl f # 7 ] LOF ^ls(DECL_LOF)^ ^sjfe- slSefl^ dH^]- <£^*}H 

4Sefl<y oj# 2.$}<$X\^ + 31*HH 'lllllOlO'&ol ^l^a^S. <a^£l^ LOF 
7 >^cH^* i&igN <2^*IH 4 = ^^3ol si 71 •lllllOlO'SM ^#30.3. <a 

^51^ ^-f L0F7V o>vi #Bfl 7 } <£f}4. 

<142> £ io^t £ 7^1 LOF Sfl*f|J?-(350H tfl^r ^Ml Ir^-S^l, LOF «fl^l^- (350)^ *fl2 

^^^-(351)21- ^12#^^-(353)S ^^4. 

<143> #71 ^)2?>*^^(351)fe- ^5.31^*1 tfloie) (REFR_DATA[ 7:0 ])£)-, #7l FAS^ 

#-¥•(310)3 LOF«fl ^f| <?HH1-(RECV_ENA), ^7} LOF^d^i^-(330)2l LOF '^^i^ls 
(DECL_LOF), ^bg-E #(CNT61[5:0], CNT6[2:0], CNT4[1:0])* LOF # 

91^7} BlSBll^^ t^l o] B.-1 ^1 S3l<y Al# ^ $1*HH '11111010^1 <£ 

o.S 3«1 ^*Rr ^1# n-g-M^H ^ ^^a(2CNT4[l:0])-a- #3^4. 

<144> #7l *)]2#^Jf (353)tt -JJ-71 ^12^^^(351)31 7>£J= #(2CNT4[1:0] W r^B* 

LOF *fl*(| ^lS(RECVL_LOF)» °1 *fl, #7l LOF *fl*fl 4l;£(RECVL_LOF)# 
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lllllOlO'SM ^^£1^ L0F7> *fla||^-g- <£e)Ji, 3S3l<y°l s)7l 

lllllOlO'^ol Hl^^o.s S^^tt L0F7} -R-*l^ t!l4. 
<145> aj- 7 } .£ 7, 8 ^ 9<*1H ^o], £ LOF Bl = Bfl<a€ dM^l- oj^y> 

al ZL £E)1°J2] Al^pft]. = 3j|<y ^i(FRM_START)« ^MH^ zl nfl s-o^^ 
^ ti>o]E a FAS^ ^-g- 8«1M# <3#*lH 3*V*H LOF ^ ^ LOF *fl*j|-l- 3°. 

<i47> £ no. ^. ^^eil^(ioo)^ LOF ^a>^K300)S *>M-^1 ^(1000) 

<148> £ 11<>1H, ^(1000)^-^-71 slsefl^ (100)^ -g-71 LOF ^a>^1 (300)^ 

sl^l-tlS(RST)^ 17M#^(CLK17M)# afl^fex}. 
<149> sfr7) sl = i*M(100)fe E4 cflolBl(I_CHl_DATA[7:0])l- «g^o}E4 

FASClllllOlOOOOO')-!- °l-§-^l- c ^ ^l^* ^#s>j1 =l Sefl^ *1 3-^,° 3.^-El 

°-3. 5l^5fl^€ ^°1b1(O_CH1JDATA[7:0])# f^W. 
<i50> LOF 3^} #*1(300)tt slsefl^^ 3Hb1(O_CH1_DATA[7:0])21 

"?] ^^K^ cfl^lB^VFASSl *\-%- 8«1M('11111010 , ) < ?1^1 

LOF^ SE^r LOF^l* ^51^ LOF ^-Efl^ Jl(LOF_STATE)# #^*H}. °1 LOF#tfl 
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3 <£^s|-» °1" 



<151> 



*fl ^I^oIe-K^, 139.264Mbps) S^r ^1^o]eK^, 17.408Mbps)S *|--fr#7ll *m*t 
4* 5M. 



<152> 



<>)]» ^ LOF ^a>^17> 17M# ^*I3M^« >g7fl£ ^ 



-f, 139M^" ^lltflolBl7> SlE-HH^S ^V-g-S]^- ^-g-£]7l flSfHfe, H^SIH 

^ LOF 3^*1 ^ S^l^ ^^(^l)/t|l(3]l) 7}^ s|S £E^r 3.*M 

5. ^WlEl^^ *Kr &^7> 5^. 



<153> 



<154> 



<155> 



12^ ^<H] icHE- 3^1 HH^i ^-g- elHsfl^ ^ LOF^a} ^jofl tfl^ 



^(2000) 



<156> 



12°)H, ^(2000)^8: 3]S/^1 ^-^(400), ^^^^^-(450), 3^5)M 



(100), LOF 3A}«.(300), *8 1/^11 €«-^(500), ^ #^^(550)3. ^^tf. 



<157> 



^7} *| €$M?-(400)^ 139M #^(CLK139MH1 139M z\)o]b\ 
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(139MJLSD)# 'S^^l- 17M #3 (CLK17M)4 17M ^ 1 cflo]EKl7M_O_PD[7:0])^. 

<i58> ^-71 o]^Aiifl«-(450)^ ^l^i^Als(SELl)^ ^ ^o}SL^ 17M *g 

S c-1] 6 l&|(I_CHl_DATA[7:0])^ ^-71 17M 3H£K17M_0_PD[7:0] ) # s> 

M-# -id^M #7] (100)3. 
<159> ^7) &|Se^(l00)^ ^-71 -g-^ 17M #3(CLK17MH1 ^ ^} ^^^1^^ 

(450HH 17M c-Ho]e-1(17M_0_PD[7:0])» ^H3l<y=l 

(REFR_DATA[7:0])1- 

<160> #7] LOF 3^(300)^ ^r7) -g-^ 17M #sj(CLK17MHl 4^ ^7} ?]2.$}<$Q 

c]]olE|(REFR_DATA[7:0])l- ^^^> <^^^^1 £e)|°J *<H> <*)Jf-I- ^><5}-^ L0F#3] 
^1J:(L0F_STATE)# 

<iei> ^-71 *§^/a]l ^^(500)^ 139M #3(CLK139MH tcj-e)- ^ e)^5fl<y^ 

^ tllolEKREFR_DATA[7:0])€- <a ( 139M_0_SD)S ^^-a]^ #^t!r 

<i62> ^t-71 #^^(550)^ ^2*]^^]Jl(SEL2)ofl tyQ ^7} el^efl^^l t-lHEi 

(REFR_DATA[7:0])^- ^7} 139M^ t-H^B^ (139M_0_SD) # ^>M-# -{d^H 2] 
# #^3MeKOUT_DATA)» ^l^-^is. ^l^-*^. 

<163> £ 130. £ 12 o} 2]^/^^ ^^(400)^] Efl^V^-Afl 

7)(410)^ #^^71(420)21- a]EDfl^7l(430)^ ^ ?1 (440)S ^^tj.. 

<164> ^>7l 2]/^l«>^^.^^:7l(410)^- 139M#^(CLK139M)^1 ^ 139M cflol 
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e-Kl39M_I_SD)# aIh^a]^ wH^cH^ ^s}^ ig ^ cflojE] (I_PD[7:0] )£. 
^. 

<165> #71 #^^71(420)^ 3«1S 8^h^ ^^Hl Jl, 139M#^(CLK139M)^r 

BH n o 1J f(440HH 17M#^(CLK17M)^-5. Af-g-^>ji ( 37]]^ ti] 5.^ AND?]] 

°]S(421)» -f-sfl fes)^ 17M <?H°H- ^1Jl(17M_ENA)1- ^Xl?!^ nfl a}-§- 

<166> ^-71 tijEtifl^ 71(430)^ #7] 3]^^Hl-olE^^ 7 l(4 1 0)5.«-Ei T^] o] E-| 

(I_PD[7:0])» <a^^> 17M^H-i: ^1Jl(17M_ENA) ^ 139M#^ (CLK139MH 

E>^^^ aim ufl^g ^ofl n}-E}- nfl^s} ^ 3HEi(O_PD[7:0])-I- #3^K 
<167> ^l^itfl, 17M_ENA='1(SM)'^ tifl 139M#^ (CLK139M)^ %-7] 

°fl SHH ^V^l ^ I_PD[0]=> 0_PD[7], I_PD[1]=> 0_PD[6], 

I_PD[2]=> 0_PD[5], I_PD[3]=> 0_PD[4], I_PD[4] => 0_PD[3], I_PD[5]=> 

0_PD[2], I_PD[6]=> 0_PD[1], I_PD[7] => 0_PD[0] °]cK 
<168> ^7] ^flEl-ol^ 71(440)^ ^r7] #^^7l ( 420)3.^ Ei 17M-t-^(CLK17M)* 

ti>o> ( Aj- 7 ] ulE D fl^7](430)S.^-E-1 ufl^g^ d]olEi(0_PD[7:0])» 17M#sH ^7]^ 
c]]o1e^(17M_O_PD[7:0])S #^*H=f. 
<169> £ 14-b £ 12^1 ^1/^]^ i£:&^-(500H tfltb^Ml #-^5.^, t^jf 

(510)^ 17M3HE1 ^d^^-(520)^- *M°l D o 1: ¥-(530)5. ^^^K 



<170> 



^-7] Ai^A] j: ^^«.( 510 )^ 8 7>^l- 0 l-§-*}^ 139M#^^ls(CLK139M)» 
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^•7] l7Mn°]*\ ^^^-(520)^^71 el = 100)3.^3 2^31°^ ^IcflolB] 
( REFR_D AT A [ 7 : 0 ] ) £}- ^7} ^^S. ^^^-(510) ^aIJM- SJ^IH-, -^eBa]^ 

ofl tcl-H} ^lcflolE|(REFRJDATA[7:0])^ ^ ^lelH^ 

(170)5. ofl^tfl, A1^A1^7> '000' <H °fl REFR_D AT A [ 7 ] , '001' 

<U nfl REFR_D AT A [ 6 ] , 'OlO'H ^ REFR_D AT A [ 5 ] , '011'^ *fl REFR_D AT A [ 4 ] , '100' 
«fl REFR_D AT A [ 3 ] , *101'^ *fl REFR_D AT A [ 2 ] , '110'^ °fl REFR_D ATA [ 1 ] , '111' 
<U nfl REFR_DATA[0]1- ^rfls. ^i^M ^ Ei ( 1 70 ) S #^ 

#71 ^M^^SO)^ #7l 17M3HE1 ^^«.(520)S.^-Bl ;*) ^ c-fl o] e-1 (170)5- 
*a^^> 139M #^Jl(CLK139MH -S^l* o_s BlSBfl^ ^M 0 1^ 

(139M_0_SD)# #^th}. 

^"71 S. 12, 13 ^ 14«*IH^ &°], sj £^H( 100)4)- LOF^V^l (300)^ 

<^^4 #3*of| 3^€^(400)/<a^4i^(450)£|- ^^l^^(500)/#^^^ 

^(550)* ^ J£^" cflolE]^ A>^>S) ^o}^ o1eJj^| 

(100) ^ LOF 3*M)-*1(300)^ ^ldH£i» ^el*>£^- JLS*), <g 

£ ^7l°n 7l#^ ^Al^l-oH o]*fl ^Sl^l ^-^7>^ofl tf 
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<175> 



<176> ASIC(Application Specific IC)^ #^sl<H ^ W?l ^r#^ 2.5G SDH 

A >-§- 7>¥*H, ^-nl -ff- 5 ^ E4(139.264Mbps) *HK>^ M-e)-^ s.€: 

c^&| 5fl^o] -^Alojl ^^.tt 622Mbps -i- <>l#<q E4 ^IJl ^>-g-^«l<=Hl Jl^-^-S. 3-§- 
€ &i=K Sth ^ 622Mbps E47> iLS^i ^-g-^tj-^ z^S} E4 

^-S] tifl^sq- -g-o}^>ji A>ol^£ ^ #«] ^ Sa^fl S)^ 

#7}S. ^ £ E4ol^£ E4^ ^ ^>tb ^3)^ ^ 

<i?7> a- i£r§sj LOF 31 o] e-) !- LOF # 

91 ^ «7> ^T^JlS*], A}-g-*}-7> oflel 7jx)*}51 cfl 

<i78> m}-^ ^ LOF^a}^*]^ <q ^^ofl tc)-ef- ^ ^ 2] ^ 



<179> 
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1] 

2] 

1^1 &<>H, ^1 =eH«a ^e^ ^ 

HIS. c^o} ^efloj ^1 ai^ ^a> sfl^^ ^#*Hr 

Aj-7] ^#^r^HH #7l aje n^o} ^1 a]^ ^a]- si|^,g. oi 

^ o. s m-oV, ^efl<y ^ A]jr 7 } Al^-sl^ n^o] Xl^-i- ^5flO] a]^-^ 

•^-71 = ii|)<y a] 3-3 «1^^<?] = iifl<a cflolEil- 7>^-^5>7l ^ 
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7fl 31 HlM7> cflolE|c]^^. n^M^ 7}$:^ 

#7] S.^ Al^^ ^ Aj- 7 ) ^ofl C-ll ojEil- ^^*H f Jf*} 

i^Rr 3* ^HJ ^ 31*1 ^ss] 3 = i*IH. 

3] 

all 2^1 sa*H>H, <g^ 

^lfl 31 olEi# A] S^Al^ N+l7fl3) ^ ^o]Eil- 

^ a1 = ^i=*; 

^1 0] E^ & N7fl cilolEi-i- ^ tijEHB] ^gflj- nfl^Al^7l-^>H, A o V 7l 

41 

*H 3^1 SZ^H, ^71 ^Afafl^ nfl^^-o., 

£.5. ^ 7fl^(N)5l «}o1e cflolE^ US. #^sRr w>c]m ^1^^^^; 

AJ-7I tij-olM a] n^cl-o} fl-^jofl ccj-ej- <^ alE^j nfl^Al^ 1=^.5. 

^Hr7fl Si ^A>2fl^^- tg^o} #^S>^ WIS ^^^cf; 
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#7] ^#^^1 ^}sf|€* S3 3 £.5. ^M, Heflo] Ai^^. ^ 

[3^8- 6] 

7 flsJ uf^ *j)vg °- ^-7)^] ^t£t STM-n -g- Al^-i- ^A]ol] &| <s}^ i£<U^ ^ 

^tb 3*1! 3131 El^Efl^. 

[3^7] 
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8] 

S5fl°j ^ ^n^r aa -g^^n ^ ^#Efl aAiAisi- lof ^ n 

91 

*fl 8*^1 91°]*], LOF ^ sfl^l^r^, 

-8-71 e|Hefl<y^ gJMe^ = Efl<g a]^- li ^*HH <y ^sq^ ^-g- 4^ a|E t s 
*>*H, -8-71 = 2fl<g ^S^IM ^-g- ^ «1M ^<yx] o>^^l^ o^Jfofl n^LOF *M °1 
SE^r LOF ^ ^l^ol^Al^l- z}-z}- s^oj ^^Al^i(FAS) 

LOF iM^eIHH, ^-71 LOF ^d<=d ^Hlr^oll SJ*B, #7l el^efl^^ dH^ 2] 

-S- ^ alE^^ -g-«a*>^l <g>§ S 5fl<a Tfl^lH <y^Ej^ ( LOF ^^Is 

# f^Rr LOF ^<£4^; 
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LOF ^-y-ElMH, #71 LOF «fl*f| tMHM^l si\n, #7l &| = 31<y^ cfloiel st\ 
= efl<y Ai^ ^*HH oj^^^^o.^ yimi- 2:A>«H, #71 5£efl<y ^l^l^ ^ 
-§- ^ wlM^^^tb^^l = °l#7fl^r*fi>*1 ^^l^, LOF *11*)l#Jl-I- #3 
LOF ^ 

#71 LOF ^i^^lJlsl- #7l LOF *fl*fl#:£-i- ^^^-o> f ^7fl <^£)£r Bl = efl«a 
£| o} 2}f^o} lof #Efl» a^l^l £| LOF #Efl#JL-i- LOF ^^r^* 

^ ^^SLsL 31 <H sr^oj ^ ^A>#*1. 

1*$^ 10] 

*0 &<H*1, #71 LOF ^^a^, 

*1^ -t-^J^l ^#5] = *l2± = ell<y ^oK^ column 

^°l)-i- 7f£-i=*Rr >H « = ell °J ^ ^ ; 

row ^°1)» sj-jl, #7l column #7l row 7>^H ^ 

el nfl Hafl^^tf Sefl<y a}*}- Ajjrs. ^HM*! #7l FAS ^fr^S 

#7l Sl = Sfl^^ ^M^, #7l LOF sfl^l^^-ol ntffloj ^ ^ LOF Sflafl-iQ 

#71 FAS 3#^Sl LOF ^ <?HH1:#:M-, #7l *\ *E.$l<£ ?}^£\if-9) 7}$-^ 
^4, ^ #71 Sefl^ Al^^i ^^-Sl ^afl- «a^^o>, #7l el = ell<y^ cfloiBl 

21 ssllo] a}*}- ^ fl*14H =Bfl«a 31#:M ^^alMel- ^^tl: S3t°l <3<^J°S. 

^35^ °1# ^S^Rr ^HS}^ zi ^azfl- LOF Sfl #^*Rr ^ l7 r £ 
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11] 

*fl 9 IN 91°!*], #7l LOF ^fl^l^^-Sr, 

>S-7l sl^efl^^ ^H^sh <#7] FAS 3#*r#^ LOF *H*H ^l^o]^^, #7l 
LOF ^<>}^°] ^ ^ LOF -id^^l- ^^^K LOF ^<d^-^fl^> -n-^l^xr 

l^o] ^ HlE^ ^<^«j- o^aj o_g_ ^ o)^- M^Rr 7>^S. 

*}^r *ll 2?}£^; 

^7} afl 2^^^-^ ^jzf^oil 4s]- LOF *fl*fl *1] 

[3^12] 

^^1^ 31^ =5SH«y n])o]E^l^ ^o]^ sefloj ^ ^]S(FAS)» °l-8-*M <9 
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[5. la] 
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Si 
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to 
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[H lb] 



BIT 



-1-<H^ E4 DATA 
17.408Mbps 197fl 
/ 



8 



10 



11 



12 



13 



14 



15 



16 



17 



18 



19 



Gl 



G2 



G3 



G4 



G5 



G6 



G7 



G8 



lc] 



l 

2 
3 
4 
5 
6 
7 

8 , 

9 . 
10. 
11 
12 



J 



3# 
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[S. Id] 




FA >C 00 > •••< F9 >C FA 








E4 DATA 






8 





FA(Hex)= lllllOlO(binary) 
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[£2] 



O 



e 



CO 
t— » 

CO 

/ A s 

r— i r— i i i i — i r— — i 

tO CO rf^ 

o o o o o 



CO 
CO 



7? '7? T? T? T? T? T? T? 
ooooooooo 



s 



Jt2 
JfiL 



CO 

Si 




\ 



O 

o 
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o 




55-44 



1019990031816 1999/8/28 



IS. 3bl 



3|o]£|(B9) 


l-r^l 






a[7:0] 


11101100 


00101011 


10110011 


b[7:0] 


00110010 






c[7:0] 


01010101 






d[7:0] 


10101010 


/; 




e[7:0] 


00001111 






f[7:0] 


10100000 , 






g[7:0] 


00000000 / 






h[7:0] 


01100101 / 


10110011^ 




i[7:0] 


00101011' 
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[-£4] 



im 



I— I t— I hH ►— < I— I I— ( I— I t— I 
PC »-J-4 i-L* mM BB n-M 3m 



ft 




— tr" o 

h-* O O 



O 



l^i l — i ►-*»-* o o o 

h-» O O h-* H- * O 
h- 4 O I— 1 O I— * O >— 1 



S5 
►— « 

r— i 
O 



jjt-i jjlj 

QpfT) p fT) fTjQ p 

SB SB SB SB SB LL SB BB 



^ ►=! ti ° ° S 
h- 1 O O h-* ^ o 
h- * O »— * O h-* O t-* 



i I— i H-* h-a O O O 

»-* h- 1 O O I— 1 o 
O h-i O H- 1 o * 



8 0 I— 1 O O 

O h- 1 h- * O O h-* (— * 
H-iOl— 'Oh- k O O 

Ot-*OH*Oh- 1 O H- 1 

oooot— t »-'i— * 
h-* h-* O O >— 1 »— *oo 
h-*OH- * O t— ' O O 

l OOOOh- 'h-**— * 

Sh 1 O O h- ' h-* O 
h- 4 O h-» O O O h-* 

H-tH-iOOOO)— 1 

OOt— 'I— *oo»— i 
I— tOl— *Ol— ^Oh- 'O 



MHMOOOQM 



H-* h-* O Q h- * O 
»— i O I— ' O 1— 1 O h- 1 



J* 

to -31 

O tr* 



Jfll 



[5L 5a] 



a[7:0] 



b[7:0] 



c[7:0] 




OKI 



CLK2 



OJB3 
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is. 5b] 



a[7:Q] 



b[7:0] 



c[7:0] 



0_REFR_DATA[7:0] 




CLK1 



CLK2 



CLK3 



[£ 5c] 



a[7:0] 



b[7:0] 



c[7:0] 




OKI 



CLK2 



CLK3 



is. 5d] 



a[7:0] 



b[7:0] 



c[7:0] 




OKI 



OK2 



CLK3 



[£ 5e] 



a[7:0] 



b[7:Q] 



c[7:Q] 




0_REFR_DATA[7.:0] 



CLR1 



CLK2 



CLK3 



iS. 5f] 



a[7:0] 



b[7:0] 



c[7:0] 




0JREFR_DATA[7:0] 



OKI 



CLK2 



CLK3 



iS. 5g] 



a[7:0] 



b[7:0] 



c[7:0] 




0_REFRJ)ATA[7:0] 



CLK1 



CLK2 



CLK3 
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a[7:0] 



b[7:0] 



c[7:0] 



[-£ 5h] 



INPUT(B9) KZXjXsXjX^Xjp^ 
0JffiFRJ)ATA[7:0] ^ 1^7X6X5X4X3X2X1X0X7^^ 





OKI 



CLK2 



CLK3 



[£6] 




I_CHU)ATA[7:0] 



RST 




I_CH2J)ATA[7:0] 



RST 



I_CH3J)ATA[7:0] 



RST 



I_CH4J)ATA[7:0] 



610 4— 0_CHU)ATA[7:0] 





0_CH2_PATA[7:0] 



0_CH3J)ATA[7:0] 



0_CH4J)ATA[7:0] 
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[S. 8] 



q 

3g 33 



B 



to 




3^ 

CO i — t 

§5 



o 
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[519] 



CLK 17M 
RST 



(FROM 310) 
CNT61 [5:0] 



[51 10] 




CLK 17M 
RST 

(FROM 310) RECVJJNA 
' DECLJXF 
CNT61 [5:0] 
CNT6 [2:0] 
. CNT4 [1:0] 
REFRJ)ATA [7:0] 



(FROM 330) < 



FRILSTART 
(TO 310) 



350 



351 l_> 2CNT4 [1:0] 




RECV_L0F 
(TO 330 & 370) 
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[51 111 



.1 



1000 



100 



RST - 
CLK 17M- 
I_CHOATA[7:0]: 



0_CHU)ATA[7:0] 



300 



LOF 



L0F_STATE 
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[S. 12] 
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[5- 13] 
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-EE 
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14] 



RST 



aK139M 



REFR_DATA[7:0] 



510 



.500 



520 
17M 



170 



RST, 
QLK 139H 



530 



£> 139MJLSD 
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